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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reflector which can prevent the 
interference of reflected light beams reflected by the reflector with each other 
even when the area of the reflector of a single pixel is reduced. 
SOLUTION: On the surface of the reflector 40A which is used for a liquid crystal 
display device and which reflects incident light from the outside to the side of an 
observer to make it a displaying light source, corrugated patterns consisting of 
recessed parts 18b and projecting parts 18a formed alternately are formed. The 
corrugated patterns are formed repeating periodically with two pixels P1 and P2 
(P3, P4 or P5, P6 or P7, P8) as a single unit, and the pitch of the repetition is set 
to be not longer than 0.5 mm. 




LEGAL STATUS 

[Date of request for examination] 06.10.2004 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 

BEST AVAILABLE COPY 

rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 
-1 - 



* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the reflecting plate characterized by reflecting the incident light from the outside in an 
observer side, and the concavo-convex pattern which consists of a crevice currently formed by turns 
and heights being formed in the front face of said reflecting plate in the reflecting plate used for the 
liquid crystal display made into the light source for a display, and for said concavo-convex pattern 
repeating at least two pixels periodically as one unit, and forming it. 

[Claim 2] In the reflecting plate used for the liquid crystal display which is made to reflect the incident 
light from the outside in an observer side, and is made into the light source for a display in the front 
face of said reflecting plate The concavo-convex pattern which consists of a crevice currently formed 
by turns and heights is formed. It is the reflecting plate which said concavo-convex pattern repeats at 
least two pixels periodically as one unit, is formed, and is characterized by the period of the repeat being 
the unit shifted from the unit of three pixels of RGB. 

[Claim 3] The period of said repeat is a reflecting plate according to claim 2 characterized by making 2 
pixels into a unit. 

[Claim 4] The pitch of said repeat is a reflecting plate given in claim 1 characterized by being 0.5mm or 
less thru/or any 1 term of 3. 

[Claim 5] It is a reflecting plate given in claim 1 which said heights consist of two or more linearity 
configurations, and is characterized by said crevice being what makes the close graphic form 
configuration surrounded by said heights thru/or any 1 term of 4. 

[Claim 6] Said close graphic form configuration is a reflecting plate according to claim 5 characterized 
by being a triangle. 

[Claim 7] Said concavo-convex pattern is a reflecting plate given in claim 1 characterized by being 
continuously formed between at least two pixels thru/or any 1 term of 6. 

[Claim 8] In the reflecting plate formed in each of two or more of said pixels of a liquid crystal display 
which has two or more pixels which are made to reflect the incident light from the outside in an 
observer side, and are made into the light source for a display Said pixel of the color of N class is 
periodically formed in the 1st direction repeatedly by making said pixel of N (N is two or more integers) 
individual into one unit. The pixel which has the reflecting plate with which M kinds of concavo-convex 
patterns were formed in said 1st direction by making said pixel of M (M is two or more integers) 
individual into one unit is arranged repeatedly periodically. The reflecting plate characterized by the die 
length which arranged said pixel of the number of the least common multiples of said N and said M in 
said 1st direction being 0.5mm. 

[Claim 9] The liquid crystal display which equips claim 1 thru/or any 1 term of 8 with the reflecting plate 
of a publication, is made to reflect the incident light from the outside in an observer side in said 
reflecting plate, and is made into the light source for a display. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reflecting plate used for the reflective mold or the 
transflective LCD, and this liquid crystal display which reflect the incident light from the outside in an 
observer side, and are especially made into the light source for a display about the liquid crystal display 
which used the reflecting plate, and its reflecting plate. 
[0002] 

[Description of the Prior Art] A liquid crystal display is classified into a reflective mold liquid crystal 
display, a transparency mold liquid crystal display, and a transflective LCD according to the class of the 
light source. 

[0003] The transparency mold liquid crystal display is equipped with the light source for back lights, and 
displays with this back light. 

[0004] A reflective mold liquid crystal display has a reflecting plate inside, reflects the incident light from 
the outside with this reflective version, and is made into the display light source. For this reason, unlike 
a transparency mold liquid crystal display, it is not necessary to have a back light as the light source. 
[0005] A transflective LCD combines an above-mentioned transparency mold liquid crystal display and 
an above-mentioned reflective mold liquid crystal display. 

[0006] Since low-power-izing, thin-shape-izing, and lightweight-ization can be attained rather than a 
transparency mold liquid crystal display, the reflective mold liquid crystal display is mainly used as a 
display for personal digital assistants. The reason is that the light source for back lights becomes 
unnecessary unlike a transparency mold liquid crystal display since it can use as the display light source 
by reflecting the light which carried out incidence from the outside with a reflecting plate. 
[0007] a switching element for the basic structure of a current reflective mold liquid crystal display to 
drive the liquid crystal which used TN (TSUISUTEDDONEMA tech) method, an one-sheet polarizing 
plate method, the STN (sault parts ISUTEDDONEMA tech) method, GH (guest host) method, the PDLC 
(macromolecule distribution) method, the cholesteric method, etc., and liquid crystal, and the reflecting 
plate formed in the interior of a liquid crystal cell, or the exterior — since — it is constituted. The 
active-matrix actuation method which can realize a high definition and high definition is adopted using a 
thin film transistor (TFT), or a metal / insulator layer / metal structure diode (MIM) as a switching 
element, and these common reflective mold liquid crystal displays have structure to which the reflecting 
plate accompanied this. 

[0008] There are some which were indicated by JP,2825713,B and JP.3012596.B as an example of such 
a conventional reflective mold liquid crystal display. In this reflective mold liquid crystal display, the 
concavo-convex pattern is formed in the front face of the reflective version by leaving an organic 
compound insulator according to a photolithography process, forming the heights of isolation in the front 
face of a reflecting plate, preparing an interlayer film on these heights, and considering as the smooth 
concavo-convex configuration which consists of a part of the crest which consists of heights, and a part 
of the other trough. 

[0009] Drawing 6 is the top view showing the example of the concavo-convex pattern formed in the 
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conventional reflecting plate. As shown in drawing 6 , a flat-surface configuration arranges respectively 
two or more heights 2 of a circle configuration in the isolated condition as a convex pattern, and the 
concavo-convex pattern is formed in the front face of a reflecting plate 1. 
[0010] However, since it aimed at diffusing incident light to some extent and reflecting it, the 
conventional reflecting plate 1 had the strong dispersion nature of light, and it was reflecting incident 
light almost uniformly so that the reflective direction might serve as a cone configuration. 
[001 1] Drawing 7 is the explanatory view showing the relation between the incident light by the 
reflecting plate of drawing 6 , and the reflected light. As shown in drawing 7 , it reflects with a reflecting 
plate 1 and the incident light Li (a fluorescent lamp or sunlight) which carries out incidence from [ ofthe 
observer who. is looking at the screen of a reflective mold liquid crystal display ] a transverse plane 
turns into the reflected light Lr diffused in all directions almost uniformly. 

[0012] namely, in the reflecting plate 1 in which the concavo-convex pattern which consists of circular 
heights 2 is formed In an environment which a strong light (direct light) from specification is dominant, 
and is weak like an indoor fluorescent lamp Since light from specification was not able to be efficiently 
reflected in an observer side, the light which carries out incidence to a panel was not able to be used 
effectively. Therefore, the light reflected in an observer side becomes weak, and serves as a display 
sensed that an observer is dark. 

[0013] Moreover, by interference resulting from the path difference of light whether it was reflected in 
which location of a concavo-convex pattern depending on the configuration of the concavo-convex 
pattern formed in the reflecting plate 1, depending on the include angle of an observer, a panel, and 
incident light, change of a color tone became remarkable, and it had become the cause of worsening the 
display property of a color liquid crystal display. 

[0014] In order to solve such a problem, the applicant for this patent offered the reflecting plate which 
can be made to reflect light in an observer side efficiently previously, and the reflective mold liquid 
crystal display using the reflecting plate (application for patent 2001-055229). 

[0015] Drawing 8 is the fragmentary sectional view ofthe reflective mold liquid crystal display 10. The 
reflective mold liquid crystal display 10 has the liquid crystal layer 13 put between the lower part side 
substrate 11, the pair opposite side substrate 12 which countered the lower part side substrate 11 and 
has been arranged, and the lower part side substrate 1 1 and the pair opposite side substrate 12. 
[0016] The active matrix is used for this reflective mold liquid crystal display 10, and the thin film 
transistor (TFT) is prepared for every pixel as a switching element. 

[0017] The lower part side substrate 11 has the insulating substrate 14, the insulating protective coat 
15, TFT16, the 1st insulating layer 17, the convex pattern 18, the 2nd insulating layer 19, and a reflector 
20. 

[0018] On the insulating substrate 14, the laminating ofthe insulating protective coat 15 is carried out, 
and TFT16 is formed on the insulating protective coat 15. TFT16 has drain electrode 16b and 16d of 
source electrodes currently connected and formed in gate electrode 16a formed on the insulating 
substrate 14, semi-conductor layer 16c currently formed on the insulating protective coat 15 so that 
gate electrode 16a may be covered, and semiconductor device 16c. 

[0019] On the insulating protective coat 15 and TFT16, the convex pattern 18 is formed through the 1st 
insulating layer 17 or 16d of source electrodes of TFT16. Furthermore, the convex pattern 18, the 1st 
insulating layer 17, and 16d of source electrodes were covered, the laminating ofthe 2nd insulating layer 
19 was carried out, and the contact hole 21 which reaches 16d of source electrodes has opened in the 
2nd insulating layer 1 9. 0 

[0020] Furthermore, a contact hole 21 and the 2nd insulating layer 19 are covered, and the laminating of 
the reflector 20 is carried out. It connects with 16d of source electrodes of TFT16, and a reflector 20 
has a function as a reflecting plate and a pixel electrode. 

[0021] The drain terminal area 23 on the wrap insulation protective coat 15 is formed in the terminal 
area established in the periphery section of the lower part side substrate 1 1 in the gate terminal area 22 
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with the gate terminal area 22 on the insulating substrate 14. 

[0022] The pair opposite side substrate 12 has the light filter 25 and transparent electrode 24 by which 
the laminating was carried out to this sequence on the insulating substrate 26 toward the insulating 
substrate 26 and the liquid crystal layer 13. 

[0023] The incident light Li which carried out incidence from the insulating substrate 26 reaches the 
lower part side substrate 1 1 through the liquid crystal layer 13 from the pair opposite side substrate 12, 
and it is reflected by the reflector 20, it turns into the reflected light Lr, and outgoing radiation is again 
carried out out of the pair opposite side substrate 12 from a transparent electrode 24 through the liquid 
crystal layer 13. 

[0024] Drawing 9 (a) shows typically the light Li which carries out incidence to a reflecting plate 1, and 
the light Lr which reflects in a reflecting plate 1 and an observer checks by looking. Incident light Li and 
the reflected light Lr use the direction of a normal of a reflecting plate 1, and the angle to make as the . 
incident angle Ti and angle of reflection Tr, respectively. Since incident light Li is reflected with the 
reflector 20 currently formed in the shape of irregularity of the convex pattern 18 and the 2nd insulating 
layer 19, the incident angle Ti and angle of reflection Tr serve as a different value. 
[0025] Drawing 9 (b) is drawing having shown typically the echo of light which carried out incidence to 
one point A of the irregularity-like reflector 20. Here, since it is simple, only the shape of surface type 
and reflecting plate 1 of a reflector 20 are illustrated. 

[0026] If incident light Li carries out incidence to the A point of the irregularity-like reflector 20, since 
incident light Li serves as an echo in the tangential plane of the reflector 20 in an A point, it will reflect 
the reflected light Lr in the direction which set the symmetry axis as the direction of a normal in an A 
point. 

[0027] When the angle of the tangential plane of a reflector 20 and reflecting plate 1 in an A point to 
make is defined as the tilt angle theta in an A point here, it will depend for distribution of the reflective 
direction of the reflected light Li on distribution of the tilt angle theta of the irregularity of a reflector 20. 
For this reason, Observer P performs subjectivity assessment about the brightness of a reflecting plate 
1, and it becomes important to design distribution of the tilt angle theta so that it may be recognized as 
it being a bright echo. 

[0028] If the situation which uses a reflective mold liquid crystal display is examined, as shown in 
drawing 10 (a) As the reflected light Lr reflected in -10 thru/or the include angle of +20 degrees is 
indicated to be the situation which Observer P checks by looking to drawing 10 (b), the incident light Li 
from the light source S in the direction of a normal of a reflecting plate 1, 0, or a -60 degree include 
angle The situation that Observer P checks the reflected light Lr by looking in the direction of less than 
20 right and left, and ** are considered to be dominant in the incident light Li from the direction of less 
than 20 right and left to the A point of a reflecting plate 1. 

[0029] By including many irregularity of the configuration which saw from Observer P to the concavo- 
convex pattern formed in a reflecting plate 1, and was horizontally extended to it, as shown in drawing 
10 (a), the reflecting plate 1 accompanied by directivity which makes efficiently the incident light Li from 
the light source S the reflected light Lr to Observer P can be designed. 

[0030] Drawing 1 1 is the top view of the concavo-convex pattern formed in the reflecting plate 1. The 
shadow area in drawing is the field in which the convex pattern 18 is formed, and the field shown with 
the triangle of void is a field in which the crevice is formed. In drawing 1 1 , although the triangle which 
shows a crevice is arranged regularly, the triangle is actually arranged with a certain amount of 
randomness. 

[0031] although here showed the example for which the convex pattern 18 has demarcated three sides 
of two or more triangles — two or more lines as a concavo-convex pattern — the graphic form (close 
graphic form) closed [ form / the square, / ellipse ] with the convex pattern should just be formed. 
[0032] Drawing 12 is a typical sectional view for two points of drawing 1 1 . The height difference of the 
point used as the point that the height of d and the 2nd insulator layer layer 19 serves as max in the 
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height from which the height of D and the 2nd insulator layer layer 19 serves as [ center-to-center 
dimension / of the convex pattern 18 / width of face / of L and the convex pattern 18 ] the minimum in 
the height of W and the convex pattern 18, and min is set to **D. Since it is very thin, the aluminum film 
(reflector 20) applied to the top face of the 2nd insulator layer layer 19 disregards the thickness, and 
does not illustrate it. 
[0033] 

[Problem(s) to be Solved by the Invention] Above-mentioned drawing 1 1 shows the formation condition 
of the convex pattern 18 corresponding to 1 pixel. In the conventional reflective mold liquid crystal 
display 10, the convex pattern 18 corresponding to 1 pixel was decided uniformly, in case it put two or 
more pixels in order, repeated the convex pattern 18 decided uniformly, and was aligning it. 
[0034] For example, as shown in drawing 13 , when three pixels 30a, 30b, and 30c were arranged 
continuously, the convex pattern 18 as shown in drawing 1 1 was repeated and used for each pixels 30a 
and 30b and every 30c. 

[0035] It is required that a liquid crystal display in recent years should be highly minute. In order to 
make it highly minute, the pitch of the repeat of the convex pattern 18, i.e., the width of face of one 
pixel, must be made small. If width of face of one pixel is made small, the number of the triangles 
(crevice) contained in 1 pixel will decrease inevitably. 

[0036] On the other hand, as an application of pocket devices, such as a cellular phone, if it becomes an 
electrochromatic display, in a reflective mold, there is a problem that brightness runs short, and although 
the reflective mold was in use in monochrome, in order to compensate brightness, the transflective type 
which has a reflective field and a transparency field in 1 pixel will become in use. Since a transparency 
field possesses a back light, it can obtain a bright display also in a dark environment. 
[0037] The top view of a transflective LCD is shown in drawing 14 . Like the reflective mold liquid 
crystal display shown in drawing 13 , three pixels 300a, 300b, and 300c are arranged, about 1/3 which is 
these pixels is formed as reflective fields 301a, 301b, and 301c in which the reflecting plate was formed 
like drawing 13 , and the 2/3 remaining is formed as transparency fields 302a, 302b, and 302c. The rate 
of the reflective field and transparency field in 1 pixel of the area which a reflecting plate occupies in 1 
pixel in a transflective LCD anyway according to the device used although it is various is smaller than 
the area which a reflecting plate occupies in 1 pixel in a reflective mold liquid crystal display. Therefore, 
there are few triangles (crevice) contained in 1 pixel in a transflective LCD than the case of a reflective 
mold liquid crystal display. 

[0038] On the other hand, since the magnitude of the triangle (crevice) of one piece is decided 
according to the capacity on manufacture of exposure precision etc., it cannot be made not much small. 
Thus, if the number of the triangles (crevice) contained in 1 pixel decreases by highly-minute-izing and 
transflective type-ization, the problem that interference of reflected light Lr(s) (refer to drawing 7 ) 
occurs will arise. It is because it will become difficult to cancel interference in 1 pixel if the number of 
the triangles (crevice) contained in 1 pixel decreases. 

[0039] On the other hand, since the reflecting plate is the repeat pattern of a 1 -pixel unit, if 
interference is noncancellable in 1 pixel, it cannot usually cancel interference of the reflected lights in 
two or more pixels. If interference of reflected light Lr(s) occurs, it will result in worsening the display 
property of a liquid crystal display. 

[0040] Even if this invention is made in view of such a problem and it makes area of a 1 -pixel reflecting 
plate small, it aims at offering the reflecting plate which can prevent interference of the reflected lights 
reflected with a reflecting plate, and the liquid crystal display using the reflecting plate. 
[0041] 

[Means for Solving the Problem] In order to attain this object, this invention reflects the incident light 
from the outside in an observer side, in the reflecting plate use for the liquid crystal display make into 
the light source for a display, the concavo-convex pattern which consists of a crevice currently form by 
turns and heights is form in the front face of said reflecting plate, and the reflecting plate characterize 
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by for said concavo-convex pattern to repeat at least two pixels periodically as one unit, and to form it 
is offer. 

[0042] In the reflecting plate concerning this invention, the same concavo-convex pattern is repeatedly 
formed over two or more pixels. For this reason, unlike the conventional liquid crystal display in which 
the same concavo-convex pattern is repeatedly formed for every pixel, it becomes possible to be large 
and to set the pitch of the repeat of a concavo-convex pattern as arbitration. Consequently, 
interference of the reflected lights which had become a problem in the conventional reflective mold 
liquid crystal display can be prevented. 

[0043] In the reflecting plate with which this invention is used for the liquid crystal display which is 
reflected in an observer side and makes the incident light from the outside the light source for a display 
moreover, in the front face of said reflecting plate The concavo-convex pattern which consists of a 
crevice currently formed by turns and heights is formed. Said concavo-convex pattern repeats at least 
two pixels periodically as one unit, and is formed, and the reflecting plate characterized by the period of 
the repeat being the unit shifted from the unit of three pixels of RGB is offered. 

[0044] As for the period of said repeat, it is desirable to make 2 pixels into a unit, and, as for the pitch 
of said repeat, it is still more desirable that it is 0.5mm or less. 

[0045] For example, said heights shall consist of two or more linearity configurations, and said crevice 
shall make the close graphic form configuration surrounded by said heights. As a close graphic form 
configuration in this case, a triangle can be chosen, for example. 

[0046] As for said concavo-convex pattern, between at least two pixels, being formed continuously is 
desirable. 

[0047] Moreover, this invention reflects the incident light from the outside in an observer side, and is 
set to the reflecting plate formed in each of two or more of said pixels of a liquid crystal display which 
has two or more pixels made into the light source for a display. Said pixel of the color of N class is 
periodically formed in the 1st direction repeatedly by making said pixel of N (N is two or more integers) 
individual into one unit. The pixel which has the reflecting plate with which M kinds of concavo-convex 
patterns were formed in said 1st direction by making said pixel of M (M is two or more integers) 
individual into one unit is arranged repeatedly periodically. The reflecting plate characterized by the die 
length which arranged said pixel of the number of the least common multiples of said N and said M in 
said 1st direction being 0.5mm is offered. 

[0048] By using the above-mentioned reflecting plate, the incident light from the outside is reflected in 
an observer side in said reflecting plate, and the liquid crystal display made into the light source for a 
display can be formed. The liquid crystal display in this case includes the both sides of the so-called 
reflective mold and a transflective LCD. 
[0049] 

[Embodiment of the Invention] Drawing 1 is the typical top view of transflective LCD 400A concerning 
the 1st operation gestalt of this invention, and its reflecting plate 40A. 

[0050] It shall have the pixel of four trains (width of face H, height V), i.e., a total of eight pixels, [ A / 
which was shown in drawing 1 / transflective LCD 400/ length / two trains ] horizontally. The pixel of an 
upper case is set to P1 , P2, P3, and P4 among these eight pixels, the pixel of the lower berth is set to 
P5, P6, P7, and P8, a pixel P1 thru/or P8 have the reflective field R1 thru/or R8 and the transparency 
field Q1 thru/or Q8, respectively, and reflecting plate 40A is formed in the reflective field R1 thru/or R8. 
[0051] The concavo-convex pattern is formed in the front face like the reflecting plate 1 shown in 
reflecting plate 40A shown in drawing 1 at drawing 1 1 . It is surrounded by linear convex pattern 18a 
prolonged in the random direction, and convex pattern 18a, and, specifically, concave pattern 18b which 
is making the triangle configuration is formed in the front face of reflecting plate 40A. 
[0052] In reflecting plate 40A in transflective LCD 400A concerning this operation gestalt, the first 
concavo-convex pattern A is formed in the pixel P1 of an upper case, and the second concavo-convex 
pattern B is formed in the pixel P2 which adjoins a pixel P1, and the first concavo-convex pattern A and 
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the second concavo-convex pattern B are formed continuously. Furthermore, the first concavo-convex 
pattern A is formed in the pixel P3 which adjoins a pixel P2, and the second concavo-convex pattern B 
is formed in the pixel P4 which adjoins a pixel P3, and the first concavo-convex pattern A and the 
second concavo-convex pattern B are formed continuously. 

[0053] Similarly, the first concavo-convex pattern A is formed in the pixel P5 of the lower berth, and the 
second concavo-convex pattern B is formed in the pixel P6 which adjoins a pixel P5, and the first 
concavo-convex pattern A and the second concavo-convex pattern B are formed continuously. 
Furthermore, the first concavo-convex pattern A is formed in the pixel P7 which adjoins a pixel P6, and 
the second concavo-convex pattern B is formed in the pixel P8 which adjoins a pixel P7, and the first 
concavo-convex pattern A and the second concavo-convex pattern B are formed continuously. 
[0054] Thus, in reflecting plate 40A used for transflective LCD 400A concerning this operation gestalt, 
the same concavo-convex pattern is repeated by making two adjoining pixels into one unit. That is, 
concavo-convex pattern A+B is formed repeatedly every 2 pixels, and the first concavo-convex pattern 
A and the second concavo-convex pattern B have the continuity. 

[0055] Although it becomes easier to cancel interference, for example compared with the case where 
only the concavo-convex patterns A or B are repeated and formed since interference is cancellable in 2 
pixels even if it only repeats and forms concavo-convex pattern A+B, it further becomes [ further much 
more ] easy to cancel interference by forming continuously the concavo-convex pattern A and the 
concavo-convex pattern B. 

[0056] Drawing 2 is the typical top view of reflective mold liquid crystal display 400B concerning the 2nd 
operation gestalt of this invention, and its reflecting plate 40B. 

[0057] Reflective mold liquid crystal display 400B shown in drawing 2 Like transflective LCD 400A 
concerning the 1st operation gestalt, perpendicularly Two trains, It shall have the pixel of four trains 
(width of face H, height V), i.e., a total of eight pixels, horizontally, the pixel of an upper case is set to P1, 
P2, P3, and P4 among these eight pixels, and the pixel of the lower berth is set to P5, P6, P7, and P8. 
However, reflective mold liquid crystal display 400B has only the reflective field in which reflecting plate 
40B was formed. 

[0058] Like reflecting plate 40A which starts the 1st operation gestalt at reflecting plate 40B shown in 
drawing 2 , it is surrounded by linear convex pattern 18a prolonged in the random direction, and convex 
pattern 18a, and concave pattern 18b which is making the triangle configuration is formed in the front 
face of reflecting plate 40B. 

[0059] In reflecting plate 40B used for reflective mold liquid crystal display 400B concerning this 
operation gestalt, the first concavo-convex pattern A is formed in the pixel P1 of an upper case, and 
the second concavo-convex pattern B is formed in the pixel P2 which adjoins a pixel P1, and the first 
concavo-convex pattern A, and the second concavo-convex pattern B are formed continuously. 
Furthermore, the first concavo-convex pattern A is formed in the pixel P3 which adjoins a pixel P2, and 
the second concavo-convex pattern B is formed in the pixel P4 which adjoins a pixel P3, and the first 
concavo-convex pattern A and the second concavo-convex pattern B are formed continuously. 
[0060] The second concavo-convex pattern B is formed in the pixel P5 of the lower berth, and the first 
concavo-convex pattern A is formed in the pixel P6 which adjoins a pixel P5, and the second concavo- 
convex pattern B and the first concavo-convex pattern A are formed continuously. Furthermore, the 
second concavo-convex pattern B is formed in the pixel P7 which adjoins a pixel P6, and the first 
concavo-convex pattern A is formed in the pixel P8 which adjoins a pixel P7, and the second concavo- 
convex pattern B and the first concavo-convex pattern A are formed continuously. 
[0061] Furthermore, the first concavo-convex pattern A currently formed in the pixel P1 and the 
second concavo-convex pattern B currently formed in the pixel P5 are formed continuously. The second 
concavo-convex pattern B currently formed in the pixel P2 and the first concavo-convex pattern A 
currently formed in the pixel P6 are formed continuously similarly hereafter. The second concavo- 
convex pattern B which the first concavo-convex pattern A currently formed in the pixel P3 and the 
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second concavo-convex pattern B currently formed in the pixel P7 are formed continuously, and is 
formed in the pixel P4, and the first concavo-convex pattern A currently formed in the pixel P8 are 
formed continuously. 

[0062] In reflecting plate 40A used for transflective LCD 400A concerning the 1st above-mentioned 
operation gestalt, the same concavo-convex pattern was repeated only in the longitudinal direction by 
making two adjoining pixels into one unit. On the other hand, in reflecting plate 40B concerning this 
operation gestalt, same concavo-convex pattern A+B or same B+A is repeated in the both sides of a 
longitudinal direction and a lengthwise direction by making two adjoining pixels into one unit. 
[0063] Drawing 3 is the typical top view of reflective mold liquid crystal display 400C concerning the 3rd 
operation gestalt of this invention, and its reflecting plate 40C. 

[0064] It shall have the pixel of eight trains (width of face H, height V), i.e., a total of 16 pixels, [ C / 
which was shown in drawing 3 / reflecting plate 40/ length / two trains ] horizontally. The pixel of an 
upper case is set to P1, P2, P3, P4, P5, P6, P7, and P8 among these 16 pixels, and the pixel of the lower 
berth is set to P9, P10, P11, P12, P13, P14, P15, and P16. Reflective mold liquid crystal display 400C 
concerning this operation gestalt has only the reflective field in which reflecting plate 40C was formed. 
[0065] Like reflecting plate 40A in the 1st operation gestalt, it is surrounded by reflecting plate 40C 
shown in drawing 3 by linear convex pattern 18a prolonged in the random direction, and convex pattern 
18a, and concave pattern 18b which is making the triangle configuration is formed in the front face of 
reflecting plate 40C at it. 

[0066] In reflecting plate 40C used for reflective mold liquid crystal display 400C concerning this 
operation gestalt, the first concavo-convex pattern A1 is formed in the pixel P1 of an upper case, and 
the second concavo-convex pattern B1 is formed in the pixel P2 which adjoins a pixel P1. The third 
concavo-convex pattern C1 is formed in the pixel P3 which adjoins a pixel P2, and the fourth concavo- 
convex pattern D1 is formed in the pixel P4 which adjoins a pixel P3. Furthermore, the these firsts 
thru/or fourth concavo-convex pattern A1 thru/or D1 are formed continuously. 

[0067] The first concavo-convex pattern A1 is formed in the pixel P5 which adjoins a pixel P4, and the 
second concavo-convex pattern B1 is formed in the pixel P6 which adjoins a pixel P5. The third 
concavo-convex pattern C1 is formed in the pixel P7 which adjoins a pixel P6, and the fourth concavo- 
convex pattern D1 is formed in the pixel P8 which adjoins a pixel P7. Furthermore, the these firsts 
thru/or fourth concavo-convex pattern A1 thru/or D1 are formed continuously. 

[0068] Similarly, the fifth concavo-convex pattern A2 is formed in the pixel P9 of the lower berth, and 
sixth concavo-convex pattern B-2 is formed in the pixel P10 which adjoins a pixel P9. The seventh 
concavo-convex pattern C2 is formed in the pixel P1 1 which adjoins a pixel P10, and the eighth 
concavo-convex pattern D2 is formed in the pixel P12 which adjoins a pixel P11. Furthermore, the these 
fifth thru/or eighth concavo-convex pattern A2 thru/or D2 are formed continuously. 
[0069] The fifth concavo-convex pattern A2 is formed in the pixel P13 which adjoins a pixel P12, and 
sixth concavo-convex pattern B-2 is formed in the pixel P14 which adjoins a pixel P13. The seventh 
concavo-convex pattern C2 is formed in the pixel P15 which adjoins a pixel P14, and the eighth 
concavo-convex pattern D2 is formed in the pixel P16 which adjoins a pixel P15. Furthermore, the these 
fifth thru/or eighth concavo-convex pattern A2 thru/or D2 are formed continuously. 
[0070] Thus, in reflecting plate 40C used for reflective mold liquid crystal display 400C concerning this 
operation gestalt, the same concavo-convex pattern is repeated by making four continuous pixels into 
one unit in the pixel of an upper case. That is, concavo-convex pattern A1+B1+C1+D1 is formed 
repeatedly every 4 pixels. Similarly, in the pixel of the lower berth, the same concavo-convex pattern is 
repeated by making four continuous pixels into one unit. That is, concavo-convex pattern A2+B- 
2+C2+D2 is formed repeatedly every 4 pixels. 

[0071] In addition, it is possible to choose the first concavo-convex pattern A1, the second concavo- 
convex pattern B1, the third concavo-convex pattern CI, and the fourth concavo-convex pattern D1 as 
well as [ as a concavo-convex pattern formed in the pixel P9 of the lower berth thru/or P16 ] the 
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concavo-convex pattern formed in the pixel P1 of an upper case thru/or P8. 

[0072] Drawing 4 is the typical top view of reflective mold liquid crystal display 400D concerning the 4th 
operation gestalt of this invention, and its reflecting plate 40D. 

[0073] It shall have the pixel of eight trains (width of face H, height V), i.e., a total of 32 pixels, [ D / 
which was shown in drawing 4 / reflecting plate 40/ length / four trains ] horizontally. The pixel of the 
maximum upper case is set to PI, P2, P3, P4, P5, P6, P7, and P8 among these 32 pixels. The pixel of the 
second stage [ directly under] of the maximum upper case is set to P9, P10, P11, P12, P13, P14, P15, 
and P16. The pixel [ directly under ] of the third step of a second stage is set to P17, P18, P19, P20, 
P21, P22, P23, and P24, and the pixel [ directly under ] of the fourth step of the third step is set to P25, 
P26, P27 f P28, P29, P30, P31, and P32. Reflective mold liquid crystal display 400D concerning this 
operation gestalt has only the reflective field in which reflecting plate 40D was formed. 
[0074] Like reflecting plate 40A in the 1st operation gestalt, it is surrounded by reflecting plate 40D 
shown in drawing 4 by linear convex pattern 18a prolonged in the random direction, and convex pattern 
18a, and concave pattern 18b which is making the triangle configuration is formed in the front face of 
reflecting plate 40D at it. 

[0075] In reflecting plate 40D used for reflective mold liquid crystal display 400D concerning this 
operation gestalt, the first concavo-convex pattern A1 is formed in the pixel P1 of the maximum upper 
case, and the second concavo-convex pattern B1 is formed in the pixel P2 which adjoins a pixel P1. The 
third concavo-convex pattern C1 is formed in the pixel P3 which adjoins a pixel P2, and the fourth 
concavo-convex pattern D1 is formed in the pixel P4 which adjoins a pixel P3. Furthermore, the these 
firsts thru/or fourth concavo-convex pattern A1 thru/or D1 are formed continuously. 
[0076] The first concavo-convex pattern A1 is formed in the pixel P5 which adjoins a pixel P4, and the 
second concavo-convex pattern B1 is formed in the pixel P6 which adjoins a pixel P5. The third 
concavo-convex pattern C1 is formed in the pixel P7 which adjoins a pixel P6, and the fourth concavo- 
convex pattern D1 is formed in the pixel P8 which adjoins a pixel P7. Furthermore, the these firsts 
thru/or fourth concavo-convex pattern A1 thru/or D1 are formed continuously. 

[0077] Moreover, the second concavo-convex pattern B1 is formed in the pixel P9 of a second stage, 
and the third concavo-convex pattern C1 is formed in the pixel P10 which adjoins a pixel P9. The fourth 
concavo-convex pattern D1 is formed in the pixel P1 1 which adjoins a pixel P10, and the first concavo- 
convex pattern A1 is formed in the pixel P12 which adjoins a pixel P1 1. Furthermore, the these second 
thru/or first concavo-convex pattern B1 thru/or A1 are formed continuously. 

[0078] The second concavo-convex pattern B1 is formed in the pixel P13 which adjoins a pixel P12, and 
the third concavo-convex pattern C1 is formed in the pixel P14 which adjoins a pixel P13. The fourth 
concavo-convex pattern D1 is formed in the pixel P15 which adjoins a pixel P14, and the first concavo- 
convex pattern A1 is formed in the pixel P16 which adjoins a pixel P15. Furthermore, the these second 
thru/or first concavo-convex pattern B1 thru/or A1 are formed continuously. 

[0079] Moreover, the third concavo-convex pattern C1 is formed in the pixel P17 of the third step, and 
the fourth concavo-convex pattern D1 is formed in the pixel P18 which adjoins a pixel P17. The first 
concavo-convex pattern A1 is formed in the pixel P19 which adjoins a pixel P18, and the second 
concavo-convex pattern B1 is formed in the pixel P20 which adjoins a pixel P19. Furthermore, the these 
third thru/or second concavo-convex pattern C1 thru/or B1 are formed continuously. 
[0080] The third concavo-convex pattern C1 is formed in the pixel P21 which adjoins a pixel P20, and 
the fourth concavo-convex pattern D1 is formed in the pixel P22 which adjoins a pixel P21. The first 
concavo-convex pattern A1 is formed in the pixel P23 which adjoins a pixel P22, and the second 
concavo-convex pattern B1 is formed in the pixel P24 which adjoins a pixel P23. Furthermore, the these 
third thru/or second concavo-convex pattern C1 thru/or B1 are formed continuously. 
[0081] Moreover, the fourth concavo-convex pattern D1 is formed in the pixel P25 of the fourth step, 
and the first concavo-convex pattern A1 is formed in the pixel P26 which adjoins a pixel P25. The 
second concavo-convex pattern B1 is formed in the pixel P27 which adjoins a pixel P26, and the third 
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concavo-convex pattern C1 is formed in the pixel P28 which adjoins a pixel P27. Furthermore, the these 
fourth thru/or third concavo-convex pattern D1 thru/or C1 are formed continuously. 
[0082] The fourth concavo-convex pattern D1 is formed in the pixel P29 which adjoins a pixel P28, and 
the first concavo-convex pattern A1 is formed in the pixel P30 which adjoins a pixel P29. The second 
concavo-convex pattern B1 is formed in the pixel P31 which adjoins a pixel P30, and the third concavo- 
convex pattern C1 is formed in the pixel P32 which adjoins a pixel P31. Furthermore, the these fourth 
thru/or third concavo-convex pattern D1 thru/or C1 are formed continuously. 

[0083] Thus, in reflecting plate 40D concerning this operation gestalt, the same concavo-convex pattern 
is repeated by making four continuous pixels into one unit in the pixel from the maximum upper case to 
the fourth step. That is, in the pixel of the maximum upper case, concavo-convex pattern A1+B1+C1+D1 
is formed repeatedly every 4 pixels. Similarly, in the pixel of a second stage, concavo-convex pattern 
B1+C1+D1+A1 is formed repeatedly every 4 pixels. Similarly, in the pixel of the third step, concavo- 
convex pattern C1+D1+A1+B1 is formed repeatedly every 4 pixels. Similarly, in the pixel of the fourth 
step, concavo-convex pattern D1+A1+B1+C1 is formed repeatedly every 4 pixels. 
[0084] Moreover, in the pixel of the train of the lengthwise direction of most left-hand side, the first 
concavo-convex pattern A1 (pixel P1), the second concavo-convex pattern B1 (pixel P9), the third 
concavo-convex pattern C1 (pixel P17), and the fourth concavo-convex pattern D1 (pixel P25) are 
arranged sequentially from the top. 

[0085] In the pixel of the train of the second lengthwise direction, the second concavo-convex pattern 
B1 (pixel P2), the third concavo-convex pattern C1 (pixel P10), the fourth concavo-convex pattern D1 
(pixel P18), and the first concavo-convex pattern A1 (pixel P26) are arranged sequentially from the top 
from the left. 

[0086] In the pixel of the train of the third lengthwise direction, the third concavo-convex pattern C1 
(pixel P3), the fourth concavo-convex pattern D1 (pixel P1 1), the first concavo-convex pattern A1 (pixel 
P19), and the second concavo-convex pattern B1 (pixel P27) are arranged sequentially from the top 
from the left. 

[0087] In the pixel of the train of the fourth lengthwise direction, the fourth concavo-convex pattern D1 
(pixel P4), the first concavo-convex pattern A1 (pixel P12), the second concavo-convex pattern B1 
(pixel P20), and the third concavo-convex pattern C1 (pixel P28) are arranged sequentially from the top 
from the left. 

[0088] Hereafter, in the pixel of the train of the fifth thru/or the eighth lengthwise direction, the array of 
the left to the same concavo-convex pattern as the pixel of the train of an eye thru/or the fourth 
lengthwise direction is similarly made, respectively from the left. 

[0089] The first [ which is formed in a pixel PI, pixel P9, pixel P17, and a pixel P25, respectively ] 
thru/or fourth concavo-convex pattern A1 thru/or D1 are formed continuously. The first [ which is 
hereafter formed in four pixels arranged in the lengthwise direction similarly, respectively ] thru/or 
fourth concavo-convex pattern A1 thru/or D1 (sequence is not necessarily this passage) are formed 
continuously. 

[0090] In reflecting plate 40C in the 3rd above-mentioned operation gestalt, the same concavo-convex 
pattern was repeated by making four continuous pixels into one unit only in the longitudinal direction. On 
the other hand, in reflecting plate 40D concerning this operation gestalt, same concavo-convex pattern 
A1+B1+C1+D1 is repeated by making four continuous pixels into one unit in the both sides of a 
longitudinal direction and a lengthwise direction. 

[0091] Since the same concavo-convex pattern will be repeated over two or more pixels according to 
the reflecting plates 40A, 40B, 40C, and 40D concerning the 1st of a more than thru/or the 4th 
operation gestalt, Interference of the reflected lights from which it became possible from which to be 
large and to set the pitch of the repeat of a concavo-convex pattern as arbitration unlike the case 
where the same concavo-convex pattern is repeated for every pixel, like before, and it had become a 
problem in the conventional reflective mold liquid crystal display can be prevented. 
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[0092] Moreover, in the 4th operation gestalt, it is also possible to continue horizontally and to form 
patterns A1, B1, C1, and D1, or forming succeeding length is also possible. By giving a continuity to a 
pattern, interference of reflecting plates can be prevented further. Or a continuity can also be given only 
to patterns A1 and B1 and patterns C1 and D1. 

[0093] In addition, in the reflecting plates 40A, 40B, 40C, and 40D in the above 1 st thru/or the 4th 
operation gestalt, although the same concavo-convex pattern shall be repeated every [ 2 pixels or ] 4 
pixels, it is also possible to form a reflecting plate which repeats the same concavo-convex pattern 
every 3 pixels. In this case, 3 pixels of RGB can be chosen as 3 pixels. 

[0094] However, by making 3 pixels of RGB into one unit, since the reflection factors in a reflecting 
plate differ for every color of RGB when repeating and forming a concavo-convex pattern, a possibility 
that a difference may arise is in a tint. For this reason, as a period of the repeat of a concavo-convex 
pattern, it is desirable to make the pixel of numbers other than three into a unit. That is, as a period of 
the repeat of a concavo-convex pattern, it is desirable to make 2 pixels, 4 pixels, or 5 pixels or more 
into one unit. 

[0095] In addition, in the reflecting plates 40A, 40B, 40C, and 40D concerning the above-mentioned 1st 
thru/or the 4th operation gestalt, although a triangle configuration shall be made for concave pattern 
18b, the configuration of concave pattern 18b is not limited to a triangle configuration, and if it is a close 
graphic form configuration, it can choose any configurations. For example, a polygon, an ellipse form, etc. 
can be chosen. 

[0096] Moreover, although the 1st operation gestalt indicated a transflective LCD and its reflecting plate 
and the 2nd thru/or 4th operation gestalt indicated a reflective mold liquid crystal display and its 
reflecting plate, any operation gestalt is applicable to a transflective LCD and its reflecting plate, a 
reflective mold liquid crystal display, and its reflecting plate. 

[0097] In addition, this invention person conducted the following experiments, in order to calculate the 
optimum value of the pitch of the repeat of the longitudinal direction of a concavo-convex pattern. 
[0098] The pixel from which the color of three pieces differs is formed in a longitudinal direction in order 
of R, G, and B. On the other hand, the array pattern of the longitudinal direction of the reflecting plate 
with which concavo-convex patterns differ changes the number of different concavo-convex patterns 
supposing four kinds of the repeat of A and B, A and the repeat of B and C, and an A, B and the repeat 
of C and D only in A from 1 before 4, and a concavo-convex pattern is formed corresponding to R, 
above-mentioned G, and above-mentioned B. The repeat period decided by combination of R, G, B, and 
a concavo-convex pattern is made into the number of pixels of a fundamental period, and the die length 
of this fundamental period is defined as the overall length of a concavo-convex pattern. Moreover, the 
die length of a 1 -pixel longitudinal direction also formed two sorts, 80 micrometers and 60 micrometers. 
Thus, the assessment result about each formed combination is shown in a table 1. 
[0099] 
[A table 1] 
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[0100] In a table 1, the case numbers 1 and 5 correspond to the conventional example. By the case 
number 2, the number of concavo-convex patterns which are different 80 micrometers in the die length 
of a 1 -pixel longitudinal direction was set to 2. Therefore, 480 micrometers and the number of pixels of 
a fundamental period of the overall length of a concavo-convex pattern are 6. Interference of the 
reflected lights did not take place at this time. The existence of this interference was shown in a table 1. 
[0101] The pixel of the color of N class is periodically arranged repeatedly by making the pixel of N (N is 
two or more integers) individual into one unit in the 1st direction. Since how for it to be visible with a 
color and a concavo-convex pattern differs when the pixel which has the reflecting plate with which M 
kinds of concavo-convex patterns were formed in the 1st same direction by making the pixel of M (M is 
two or more integers) individual into one unit is arranged repeatedly periodically, The striped pattern 
from which how in the 1st direction to be visible differs with the period of the pixel of the number of the 
least common multiples of N and M occurs. That is, the stripes of the 1st direction and the direction 
which intersects perpendicularly occur. 

[0102] However, since this striped pattern cannot be distinguished to human being's eyes if this period 
is short, it is not recognized as a striped pattern. In this assessment, the 1st direction is written as a 
longitudinal direction and a striped pattern serves as pinstripes. The propriety of distinction of these 
pinstripes was shown in a table 1. 

[0103] Moreover, in this assessment, the several Ns pixel was made to correspond to RGB, and was set 
to 3. However, a lengthwise direction or the direction of slant is sufficient as the 1st direction, and it 
can also choose 2, 4, or 4 or more as a several Ns pixel. 

[0104] Furthermore, as mentioned above, since reflection factors differ by RGB. if the number of 
different concavo-convex patterns is set to the 3 [ same ] as the number of RGB, a difference will arise 
in a tint. It was shown in a table 1 as existence of the difference of a tint whether a difference occurs in 
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this tint. 

[0105] As a result of experimenting about seven cases, the thing of a table 1 to the following became 
clear. 

[0106] (1) Interference of the reflected lights will not be generated if the number of different concavo- 
convex patterns is made or more into two. 

[0107] (2) Pinstripes cannot be distinguished by human beings eyes, if the overall length of a concavo- 
convex pattern is set to 0.5mm or less. If it exceeds 0.5mm, distinction of pinstripes will be attained also 
by human being's eyes. 

[0108] (3) If the number of different concavo-convex patterns is set to the 3 [ same ] as the number of 
RGB, a difference will arise in a tint. The difference of a tint is not produced when other. 
[0109] That is, if it says about the reflecting plates 40A, 40B, 40C, and 40D in the above-mentioned 1st 
thru/or the 4th operation gestalt, it is desirable for the repeat pitch L2 in the lengthwise direction of the 
same concavo-convex pattern shown in the repeat pitch L1 in a longitudinal direction or drawing 2 , and 
drawing 4 of the same concavo-convex pattern shown in drawing 1 thru/or drawing 4 to be about 0.5mm 
or less. 

[01 1 0] Interference of the reflected lights and generating of the difference of a tint which had become a 
problem in the conventional reflective moid liquid crystal display can be prevented by using the 
reflecting plates 40A, 40B, 40C, and 40D in the above 1st thru/or the 4th operation gestalt as a 
reflecting plate of a liquid crystal display. 

[01 1 1] However, about pinstripes, since it changes with die length of a 1 -pixel longitudinal direction, it is 
desirable to set the overall length of a lateral concavo-convex pattern as 0.5mm or less. Moreover, 
although the case where a concavo-convex pattern was formed in a longitudinal direction was examined, 
when a concavo-convex pattern is formed in a lengthwise direction, it is thought here that a disk occurs. 
For this reason, when arranging a concavo-convex pattern to a lengthwise direction, it is desirable to 
set the overall length of the concavo-convex pattern in a lengthwise direction as 0.5mm or less. 
[01 12] The manufacture approach of the reflective mold liquid crystal display hereafter equipped with 
any of the reflecting plates 40A, 40B, 40C, and 40D in the above 1st thru/or the 4th operation gestalt 
they are is explained. 

[01 13] Drawing 5 is the sectional view showing each process of the manufacture approach of a 
reflective mold liquid crystal display. 

[01 14] First, as shown in drawing 5 (a), TFT16 as a switching element is formed on the insulating 
substrate 14. 

[01 15] After forming gate electrode 16a on the insulating substrate 14, the laminating of the insulating 
protective coat 15 is carried out on the insulating substrate 14, and, specifically, drain electrode 16b, 
semi-conductor layer 16c, and 16d of source electrodes are further formed on the insulating protective 
coat 15, respectively. 

[01 16] Subsequently, TFT16 is covered and the laminating of the 1st insulating layer 17 is carried out. 
[01 17] Next, as shown in drawing 5 (b), after applying organic resin on the 1st insulating layer 17, 
exposure and phenomenon processing are performed and two or more convex patterns 18 for forming a 
concavo-convex pattern in the front face of a reflector 20 are formed with a convex pattern formation 
mask. 

[01 18] Then, as shown in drawing 5 (c), heat baking of organic resin is performed. A part for the corner 
of organic resin is roundish with heat baking. 

[01 19] Next, after applying the interlayer film which consists of organic resin and considering as a 
smooth concavo-convex configuration so that the convex pattern 18 may be covered, exposure and a 
development are performed and a contact hole 21 is opened. 

[0120] Then, as shown in drawing 5 (d), heat baking of an interlayer film is performed and the 2nd 
insulating layer 1 9 is formed. 

[0121] Next, after making it correspond to the formation location of a reflector 20 and forming a wrap 
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aluminum thin film for the 2nd insulating layer 19 with a contact hole 21, exposure and a development 
are performed and a reflector 20 (refer to drawing 8 ) is formed. This reflector 20 has the same 
configuration as the reflecting plates 40A, 40B, 40C, and 40D used for transflective LCD 400A and the 
reflective mold liquid crystal displays 400B, 400C, and 400D concerning the 1st thru/or 4th operation 
gestalt shown in drawing 1 thru/or drawing 4 . 
[0122] 

[Effect of the Invention] As mentioned above, according to the reflecting plate concerning this invention, 
or the liquid crystal display using the reflecting plate, the same concavo-convex pattern is repeated 
over two or more pixels. For this reason, unlike the conventional liquid crystal display in which the same 
concavo-convex pattern is repeatedly formed for every pixel, generating of the striped pattern in 
interference of the reflected lights from which it became possible from which to be large and to set the 
pitch of the repeat of a concavo-convex pattern as arbitration, and it had become a problem in the 
conventional reflective mold liquid crystal display, as a result the screen of a liquid crystal display can 
be prevented. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the typical top view of the transflective LCD concerning the 1st operation gestalt of 
this invention, and its reflecting plate. 

[Drawing 2] It is the typical top view of the reflective mold liquid crystal display concerning the 2nd 
operation gestalt of this invention, and its reflecting plate. 

[Drawing 3] It is the typical top view of the reflective mold liquid crystal display concerning the 3rd 
operation gestalt of this invention, and its reflecting plate. 

[Drawing 4] It is the typical top view of the reflective mold liquid crystal display concerning the 4th 
operation gestalt of this invention, and its reflecting plate. 

[Drawing 5] It is a sectional view in each process of the manufacture approach of a liquid crystal display 
of having used any of the reflecting plate in the 1st of this invention thru/or the 4th operation gestalt 
they having been. 

[Drawing 6] It is the top view showing an example of the concavo-convex pattern formed in the 
conventional reflecting plate. 

[Drawing 7] It is the typical perspective view showing the relation of the incident light and the reflected 
light in the reflecting plate shown in drawing 6 . 

[Drawing 8] It is the partial sectional view of the conventional reflective mold liquid crystal display. 
[Drawing 9] It is the mimetic diagram showing the relation between incident light and the reflected light. 
[Drawing 10] It is the mimetic diagram showing the light source, a reflecting plate, and the physical 
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relationship between observers. 

[Drawing 1 1] It is the top view of the concavo-convex pattern of the conventional reflecting plate. 
[Drawing 1 2] It is the sectional view of the concavo-convex pattern shown in drawing 1 1 . 
[Drawing 1 3] It is the typical top view showing the array condition of two or more reflecting plates which 
can be set to a reflective mold liquid crystal display. 

[Drawing 14] It is the typical top view showing the array condition of two or more reflecting plates which 
can be set to a transflective LCD. 
[Description of Notations] 

400A The transflective LCD concerning the 1st operation gestalt 

400B The reflective mold liquid crystal display concerning the 2nd operation gestalt 

400C The reflective mold liquid crystal display concerning the 3rd operation gestalt 

400D The reflective mold liquid crystal display concerning the 4th operation gestalt 

40A The reflecting plate in the 1st operation gestalt 

40B The reflecting plate in the 2nd operation gestalt 

40C The reflecting plate in the 3rd operation gestalt 

40D The reflecting plate in the 4th operation gestalt 

P1-P32 Pixel 

1 8a Convex pattern 

1 8b Concave pattern 



[Translation done.] 
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!WENa:l»ISMtO«/h4i«*0»©l»IEIB*S:lWB3» 
l©*|6jtE5lJbfcfiS*<0. 5mmTi64itSI$a 

[0 0 0 1] 



(2) 

[0 0 0 2] 

[*£*©&«] ttn&FSBtt. -tcjtsoasfcrtji; 
io [0003] mmm&ih^&mte. nvtrv-i vm<t> 

[0 0 0 4] SltS!«(A^SB». rt«K:Ei**£W 

[0005] ^sasttA^SBtt. ±$©>Sj§§y?£ 

20 T4&2>. 

[0 0 0 6] Ett£!ttil&i%&Btt. SiiSlttllS^S 

hffl©^a^glc&3^£T&£. 
[0 0 0 7] 9lft©EI*S««tA3t*£B©S*#ijitt. 
TN ('MXT'^^f'^) 7j5£, -ftffilftIK* 
30 a, S TN tt-A-y-f 7f7 K^Tfyf) #3S> 
GH (y^h^b) #5*, PDLC (JB»^»») * 
5$. 3WJ7f*a*SI^ft«ii. *S£B» 
-T-5fc*©X-f -y^>^*^t. «fi-fe;H*3«Xttfl>» 

WftR»S«S*^*«li. ilh7>y^^ (TF 
T) XH*i/«l«/*Mtt^*- H (MIM) 

40 [0 0 0 8] Z\<D&oUM.$i<nKMWW.Sk%tt : &W.<D— 
#J<hLT, 4$W2 8 2 5 7 1 3#&«fttf*Wf3 0 1 2 
5 9 6^4i«KE«SnfcfeO*«**. uOSWiil 

C©i£baiS«)±lC«milS:IB:*tT. fl»!fi»6.*SllJ©«» 

[0009] a6ti. «e*<oR»«c»jsstifcpflia/T 

so ^->©^JSr^-r¥BHT*-5 < , 0 6 lCjjrfJ:?fc, DO 



(3) 

3 

[0 0 10] U*»b«C*«6, ft*©RW« 1 teAMftS: 

[0 0 11)8711 0 6©R#J}KtC=fc.g>AWft<bRa* 

SH«»*«Slioai*lif*JiTH*«**OiE1B*rtl* io 
6A»-r*XI#*L i (S3tff*fc»4*»3t) tt, R» 

r <h&-2>„ 

[0 0 12] -f&*3*>, nM<Dthffi2frz>l3.2>W{hrt* 

*)v\zA%? ■zytz&mzmmt &z. ttfixz o 20 
[0013] RW«nc^sn^iaa^^-> 

[0014] i©<tpftiBiH**ft-r4fc«>. *mmm 

A«. 5feic, «»#«»cs»*Wk:ft*s»s-a-4::t*« 30 

(4#H2 0 0 1 -0 5 5 2 2 9) . • 

[0015] §8n 1 0 ogB 

^Brffiiti65. SWiIf B g^gil Ott, TSBffl'JS 
Silt. TflSttafcl l£»flUTE«Sn&»SMI 

i«i2i, "rsB<m»« 1 1 tttfammm 1 2 <t©wtc 

[0 0 16] ^©IMSiigigil 0«. 

(tft) •y?>>/m?tLT&wmmzmtft> 

[0 0 17] TfffilSKl 1 B. feft&S&l 4, l&flk 
fiRRl 5. TFT 1 6, 1 7. Cif\9 — > 

18. $2iill 9RtfRtt«@2 OSrWLT^S. 

[0 0 18] «g^ftSfil 4<0±lcaifiltftRIRl 5*t 
TFT 1 6(iSfe6i&«Sll 5©±K:»j«;*n 
T^-S. TFT16H lftgH4S«l 4 ±ICPfi&£ ft£ 
y-MI16at, y-hllgl 6 a^g^ctot^ 
8i§tl 1 5±l:M^ntl^*^l 1 6 c i, ¥ 
gftllM 1 6 c tCft^LT^^nTt^ K U-f >«S 
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1 6 bRtfV-7tIl 6 d<h. £*fLTH*. 
[0 0 19] ttl*&8Bll 5RtfTFT 1 6©±IC«. 
^l^tll 7£fcteTFT 1 6CDV-7lgl 6dS 
it-LT, {hrt* — >\ Zlfi&tiLiLtlX^*. 2Z\Z, d 
n$>->l 8, Sliffeill 7&tfV-^«il 6dJ 

Sot^2itii9*s«i^n, %2nmm\9\z 
[0020] ssk:, =3>^i7 h3j>-;U2 iRtf£§2*& 

iI19$IoT, SW112 0«tfl(JISnT^«. r 
W1I2 01J, TFT16 0V-7tI16dCij«a 

[0021] Tasass 1 1 tommxiz.wt.vtztiizm? 

(C. y-hSH ; 3 t a5 2 2 *B5l6»«««tl 5±OKU'f 

[0 0 2 2] ttftfflSISl 2tt, iSs6^ttS*2 6t, « 
HHl 3fc[RjA»oTtt»tt««2 6±IC^©|lM#{r«^ 

[0 0 2 3] Jgfttt£«2 6*»6A»bfcA»3ttL i 
tt. 1 2 j&» Si&flJI 1 3 *«TTffi«S« 1 

lKitU Rl*««2 OKRttSnTRSfftL rtfc 

o , Hztm&km i 3 suits?!*!! 2 4* <bMfa&mm 

1 2<Dft\ziiiMZnz>. 

[0 0 2 4] 0 9 (a) tt, EWS1 ICAW1" 3ft L i 
t. RW«1 lCR»UT«*#««aBT*3l|£L r <h£«| 
^WtCjfcUfcfcWT&S. AttftL iRtfRfcfftLrrt* 

RStffi i ©8*;£mfcfcTft**n-f nAJtftT i &<fc 

tfRlt^T r tr*. AK^L i H. OA*-> 1 8R 

«2 0TR»Sft*©T, AltftT i tSWftT r ttg 

[0 0 2 5] 0 9 (b) tt. CDfi«©SittS2 0©- 

*. CCTtt«fflOfcJ&K:Sj*««2 0©^ffi»«tR 
*t« 1 ©*£0^LT(^-S. 

[0 0 2 6] AttftL i *«0gCi«©Rltm«i2 0©A£ 
l:A»t4t. A^ftL i ttAjftK*Jtt5K*t««2 0 
©»¥BT©Rt*£fc*fc*, RttftL rttA^lC&tt 

[0 0 2 7.] C£T\ A^JwiJtt5Rlt«S2 0©&¥ 

ffitSWIS l AS Ajai=4itt<&«*W 0 1^* 

•tit, RWftL i ©RS*^(pJ©^f4RI*mS 2 0© 
WihOimmftO <Dft1fi\Z&Wt2>Z\t\ZteZ>. Z<Dtz 

tb, mm%pfrKmmi<Dnm\zmLT±mmm%i7 

[0028] RW^s^ga^^ffl-r^^^w 
•r*t. 010 (a) ic*-r«fce>ic, Rw«i©sn* 
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fat onm-6 og.<Dfim\z&z>ytmsfrt><D\mytL 
-i onm+2 os<D^ffi(csw^n?>K^L 
r &mm%prf$tm?z>viuts mio (b) jc^tj: 

5tC. ©A*^©fefr2 OgJ^|*)©;£fafr<B>©. 

AWftL i £££2 OgJWfiW^ftT'figl^P^SMft 

to o 2 9] stt&i t^jsansmidi/^-Mr. a 

P if* J.T*¥*(6]tC#Z>Yc^»(Hlfi&^ < 
-SCitCctO. 010 (a) tc*LfcJ;^Jc, %MS1fi 

-5. 

[o o 3 o] 01 i tc^j&anfceadv^- 

>©¥ffi0-tr&£. H«t»©^»BB^O/X^— > 1 8© 

[0 0 3 1 ] ^CTti1t^:<DH^I^»3ia*ifIiA"^ — > 

[ 0 0 3 2 ] 01 2 «0 1 1 © 2 £Rg©fit5S;W&»rffi0 
Tib -So {hrt9-yi SO'fi'WIEiSL, QA^-> 

18 0iSW, fl;^->18ffliS^^D, $6 2*BJHR 
§1 9©*S*««/htft5*SSd. f 2i»IMl 9 

©its $ a*ft ^ i & -a t ft >h t tt z> &<Dm a m & a d t 

T*. Sit 2 S&ftlglll 1 9 0±Ittt*Shfc7;i'SZ'J 
ABt (5»fS2 0) »±*«Kl»t»&», ^©ff£te& 
£U 0^L£tl^. 
[0 0 3 3] 

[sew^fltui^frftaiB] ±a>©0i limx 

5. S£*©Sit^S*^gB l 0 KiJ^TW:. Hi 

[0034] mz.n* mi z\z*-?&o\z. 3o©b* 

3 0 a, 3 0 b. 3 0 c ^»^LTgB^JT-5S^l:«, 
01 1 \Z7FLtz&ot&{hrtt? -y 1 8£&Bt?t3 0 a, 
3 0 b, 3 0 c*{;8t0jIUffl^T(,ifc. 
[0 0 3 5] ©«S«^gll««lT-i5 u 

8 ©Si 0 il b© If v ?-TlS.t>*>— 3©H*©ts«/J^ < 

LftitnaKt6ftir». -o©p^©*s^/jN^<-rn«, 

[0 0 3 6] 8S?&miSII©3i^§§©ffli£<!:LT 



(4) 

fi«liAy^7'f h*Ailt«fc». (f^maofTft) 
[0 0 3 7] 0 1 4 lc, ¥iS)I§y?l£JI^8B©¥S0 

hi 3fc^ufcst*s!«tftajss«tiBi«t, 

3OfflIf3 0 0 a, 3 0 0 b. 3 0 0 c ^*BH?IJ £ n. 

£ne.©B*©*5 3#fl!>lttBl 3 
io J&£nfc£WflI«3 0 1 a, 301b. 301ciLT 
Jg^^n. ^0©3^©2«aia««3 0 2 a. 302 
b. 3 0 2 c tlTM^ni^S. -BiSltC&tt&K 

t. «*T?***t, u-rntcLTfc. #jSigs!%a%7 

S«K:*Stt*-B*©f TK»«A*iS«>*ffl«ttSI*l! 
iSS^ggKfettS-Biii©* T5#<MS#£«>5ffi« 
«fcOt>/hS^. tot, *Si8S!«til»*8«t*3tta 

-B*+K£3:ns=ajB dago (DmtKMmi&ikii 

20 [0 0 3 8] -J, im<D=.AJ» (0a») ©*#£«g 

iasMfct«fc-3T, -B*t:£*n*=A» (ca«) ©& 
(Haas) ©»*t^fe<&*t. -ifcD^TW^+t 

[0 0 3 9] R#«tt-B*llM!fc©ltDiB 
LA'^-XC&oT^-S/ttfK -B^WcfT^Sr + V 
30 >-t;WT^/«t^t, ffl»BSltC^^Tt)Rlt7 , d^±© ; f 
**+t>-bmci:llTSftl>. Stt^Lr|5|±© 

[0 0 4 0] *5SWiwOJ:5»:IBIBfc«*Tttanfc 
fc©T'&9. — H*©R»«©ffiSI&/h$ < LTfc. K 

WffiT'SSt-r^stt7ti^±© z f i *5:te±-r^ c: t*<T*# 

[0 0 4 1 ] 

40 [^gs^ft-r^fcje)©^] ^©i«^»EK-r-5>fc 

•5 DDSe t flHU <t ft -5 H ^ - > *^fi£ £ nt *3 
0. HflKDDdb/^->{i'>ft< £*>2 0©Bifl£-m& 

t l x ffl m w t c a k> m l x wtfL a n t h a z. t * » « <t 

[0 0 4 2] *^W»C«SSS*SIIi3^T«. tt^©B 

m\zt)tz^Tm-(Dwart?->tfmt)&vBi$.2ti 

so z.<ntztb. -wmmzm--<nw{hn5-ytfmr)m 
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[0 0 4 3] Sit. #»9iH:. fttt*SC!>Alt3fe£ft* 

ISfiS $ ttT ^ * 03 SB £ flgiS <t 6 It Z> W dh A ^ - 
i&SnT&D. mifB[H]dV1*->f;i'>&<<J:*>2 0©B 

■€-©*0iiU©HI»lttRGB©3«©H*O*ffi*»e.'r 

[0 0 4 4] tftE*»3igL©H»)tt2B**JiM££?- * 

5 mmKms: b I/*. 

[0 0 4 5] 09* tf. mU{hmtfflk<DUMMftfr*>f3. 

[0 0 4 6] ffiEIHfii^* — >ttd>fc<£*>2:3©H* 
[0 0 4 7] ^SSWW:. tt«W»&©ASt3t*R* 

*a**s«©irEtt»©H*©*ft^ftK:«Mfc;£nfc 

E*Mgfc:*<^T, !Bi©*i*ikn (N«2'.£A±©g$c) 
ffl©l»ei!*«-*fl^ bTN«S©fi©l9EH*#H 
J«Wfc*OiibT»ricSn, ffiE£ 1 (DjjfalZM (Mtt 

an* - >t>mtfLi* fttc%.Mmzm-f zwm&mmmz 

»9iIbTE*J3n. MKN£MEM£©*/Mi«»r© 

[0 0 4 8] ±E©K»«*ffl^*cttr«ko. n-m* 

8i§£!ttflS*S«©;R;2f£^tr. 
[0 0 4 9] 

[mwommomm] nn *%9i©$ 1 ©&n»g& 

0 A©«a«fc¥iBBT*3. 
[0 0 5 0] m£^bfc¥3iB£>ttA&*&ft4 0 0 
A«^tC2?U. Sitr 4 ^tJCOiS^ («SH. i*i2V) , f& 

m<Dmm<Dot>. ±s©i*spi, P2, P3. P4 

tU Tg©I**P5, P6, P7. P8iL, B$ 
P 175MP8«-E-n-enS*tS«R 171IiR8&tfj§i® 
ffli£Q17!;SQ8£*bT:fcD, EW«J£R 1 75SR 8 
ld«SS*S4 0A*«*)ISnT^6. 



(5) 

[0 0 5 1 ] BIlK^bfcSlt«4 0AK:», B11C 

fl/1^->18a<h, 0/137->i 8 atriDH^n. 
Hfc»«M**&bT^5Gfl/^-> 1 8 b £*«Elt«4 

[0 0 5 2] ;ttEtt#fl^ff«¥^£!KA&vfiB4 

0 0A£***4Rtt«4 0A£:fe»,vrtt, -bSWBiifP 

1 \Z\$n-<DWihrt2->Ai!>WtfL-2tlT&r), BsSiP 

j5>o, g§— ©laei/^-yAi:!- ©Bno/i^- 
>Bfcttattttfc»jjEanTv»*. sec. b*p2k 

R»"r*B*p 3 c«fg— ©Eifl/i^->Aa^/£$n 
*->BifimaLi£ti* fro, ^-©Gaej/^->A<h^ 

[0 0 5 3] R&IC, Tg:©B3gP 5\zitm-<Dwa/^ 

?->A*«3nifct). buip 5 a jrp 

6fcfaSBnoiHi£bA^->BA«Jgri6Sn, fr^ SB—© 
20 IHJCiA°^->A£fg-©[H]ei/^->Bi:«a^Wtr^ 

jfcsnxn*. 2*>\z. bsip 6tcpjrr-5B»p 7 tc 
«|g-©[H]ini;i^->A^ fi g$nT*5D. ia^P7tc 

gSMTtSBPflP 8 tZ\t&-<DWihrt*->B1!fijem2 

B £ «S»t W iZ M!& $ tlT t, . 
[0 0 5 4] £©£51;:, *£tftgffi£ffi«¥3ifi$!ttc 
^*SS14 0 0AtfflU6ft5EW«4 0Al:tHT 
«. »«f -5 2 0©B5$i£-¥fttLT. ©CDftA" 

[0 0 5 5] P3i!b/ , «^->A+B*li0iib»J*-r*« 
W»t)T!>. 2BS©fpT'^pSr^^>-t;UT'#^© 
X\ &)A.\Z* GDdiA^->AS/t«B©^^^0jib^ 
jSTSWStlt^T. T»*:J:?>*+>-fc^b-*»-r<fc 
S^tC. [SdbA^->A£[H]riV^->B£:£:iI 
IIWfcMtiutCkO, £Sfc-B. T«i**r> 

•fe;ub-^-r <&•&. 
40 [0056] *mw<Dm 2 nmmmm\z&z>K 
i#5!i«a**s«4 o o BRt;-e©sws4 o b©^^ 

[0 0 5 7] 02 C^ b&^SttAS^SI 4 0 0 B 
it, % 1 ©HSS^(C^«>*3j1^ b b b ^*SB4 0 0 
AfcHfltK. ^(C2?iJ, «IC4?1J©B^ (*H. S3 
V) . -Tttto-fe. W-8iB©H***bT^*fe©£b, 
cn^8<l©HS©oS, ±g®It5:Pl. P2, P 
3. P4ib. Ti©iii^P5, P6, P7. P8i 
T*. fcAcb, S«iM^gI4 0 0Btt5Wfi4 
so 0 B*»ril l/fcR»I«0**tLTl»S. 
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[0 0 5 8] 0 2fC*Lfc£ttffi4 OB(C«, 
JB»»Kff*SW«4 0 AtmmiZ. y>^Kt^M\Z 
mz$z>$k*k<D{hn$-y 18at, di/N°^-> 18al: 
J;t)H*n> £«MS:ltW0!l/^->18b 

[0059] *mmwM\z&z>&MwmwB%LfKmw.4 o 
p i {c«m-©iH]o/^->A^^$nT*3D, a* 

P 1 izm&T &WmP 2 fC«^©[H]ifb/1^->B^ 
fig^n. AO, Ig-WISdlA^-^Atfg-WEniV^ io 

»*»»-r-&H*P 3 Ktt*— ©IHfii/^-^AjWBjSa 
frlX&O, B*P 3 IcK&T&BiftP 4lClt;m— CDMO 

[0 0 6 0] TS©BiifP 5 lC«|g-W[HJ£]A:5'->B 
nx*5D, B*P 5fcR«rr*ii*P 6tc«m 
— ©l3flA^->A;Wgj&£fu fro, ^roHiDi;^ 

IHjfl/l^— >B*^fiKSnT*0, IlP7l;Pitl, 
B*P 8 (C«m-cDDfldV\°^->Afr^fiE$tU fro, 
fg-CO IH AA ^ - > B t Wh-<D G3 - > A t 

mizBf&znx^z. 

[0061] $e>tc. bs^p i tr^snx^sm— o 

[HfiA^->Ai:B*P 5 t^JsK^nx^sm— ©PDO 

t'« S5SSP 2l:M$nT^5fr ©PfliDiA^ — >Bt 
B*P 6 l;M§tlTH5I- ©BOA*— >Aittl 

©GDOA^-^AtBiSiP 7 tC^^nXV^^-©lH 
CiM^ — >Bt«jittW»C»J«$nTfeO, BSHP4K 

*nTi»ssB-©iHiif]i^^->Ai«aaEttic»j«an 

X^-5. 

[0 0 6 2] ±.i£(Dm 1 03gjftgffi£{R£¥Sj&£!ttJI 
*^SB4 0 0 AKJ8^Sn*E*MS4 0 AfciSl^T 

iLT, ^-©GDdV^->fr*§9)I$nx^£:. £*l 

mjsfomfwttjfavw^z&^x. mtg?z2-z><Dmm 

AfrHDilSnX^S. 

[0 0 6 3] i3it *&w<?>m3<DnmMm\z&z>fc 

«IM*ili4 0 0 C5^(DSWS4 0 CW^iC 
Wft¥B0X&-5. 

[0 0 6 4] S3(C^LfcRW«4 0C«^IC2?IJ, ft 
(C8?1J©B* (*SH. it5£V) . Ttefc*., Itl61ffl 
IS5tL-Tl^fe©it5. dtl^ 1 6(@©BPil©5 

±lC0IiS:Pl, P2. P3, P4. P5. P so 
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6, P7, P8il, Tg0Ii^P9, P10. PI 
1. P12, P13, PI 4, P15, P16tt5„ 
*HJfi»18k:ffSSI*a!«ft*^36«4 0 0 CiJSW« 
4 0 C*H*£L&£lt«*©*«:*bTlr>*. 

[0 0 6 5] B3HjSl/fcEtt«4 0 CKte, 
i6»»k:*tt*SS*«4 0 AtHfttr, ^>yAft;£fa 
lrM^-5^«©0/13'-> 18at, O/t^ — > 1 8 a 
KJ:DHSn, HAPMK€r&LX<^-5[H]A^-> 1 8 
b £:frK#t«4 0 Cffl^ICMSnT^S. 

[0 0 6 6] *H«MfC«^SW^r B *^SB4 0 

0 c£fflne>n*Kit«4 o cfc43^x«, ±a»s^ 
p itctt^-roiafiA^->Ai^^$nx43ip, a 

*P 1 K»8rr*ll*P 2 JC«^-OCadi/1^->B 1 
*»»]«SnTU4. B*P 2tcPSi-^>B*P 3tCte?g 
H©HibA* — >C 1 tfMf&ZtlT&Q, B*P3tCp 

stsifp 4 KttasEopgo^^->D i jwgjfcsn 

A 1 1 ttjtffiWfcHSjsfcSttTl**. 

[0 0 6 7] B*P4 1CP^T-5B*P 5 fC«fg-©[B 
dV^-^AlfrJ^f&Snx&D, B*P5fC»»-r* 
BSP 6 tC«^-(DIHlCiA 0 ^->B 1 «^SnTH 
5. B*P 6 t:iM5I*P 7 fc«JS=©E]fiiA^ — 
>Cl*«»riESnT*0, B*P 7fc»»-rSiB*-P8 

\z, z.nt><Dm— nmrnwowth/^?— >a i j^sd i 

[0 0 6 8] TgcDB^P 9tC«^E©D3diA 

3r->A2*«®j*snx*t). h*p 9 

P 1 0lC«fg/N©|3flA^->B 2^MSntl^. 

bjhp i oizmmr^mmp 1 1 Kfisg-tcDcw^- 
>c2*^figsnxt5 0, a* pi 1 p 

1 2lZl*m/\<DWthrti?->D 2i!>WtfL2ftT^2>. 2 
£>lc, ^ne>©mE7i^mA©(HICiA5'->A2 7i^D 

2«a^wtr^$nx^s. 

[ o o 6 9 ] mm p 1 2 tBsrr *h* p i 3 ta^E 

<7)[H)CjA^->A2^fiK$nX430. BSP13KP 
l^SBSilP 1 4^«^7"s©IH]ifbA^->B 2t>mf&Z 

nx^-§>„ amp 1 4[cpft-r^a^p 1 5<ctt^-t© 

-r-SB^P 1 6{C«S5A©[H]dV^->D2fr*Pfifc$n 
TH*. nn5©JBE7i5SBA©[3if]iA^ — > 

A 2 7iSD 2 ttaw«nc»«snT«r>*. 

[0 0 7 0] dCOi^t, *Hi66^ffitC«SS»SiRS 
«^SS4 0 0 C('fflU^>n^KWffi4 0 CtC&t^X 
±.&<DWm\Z&^T\t. ^gcT-5 4 0CDB*^-* 

fiiix f^-«oaeiA^->*^»3ji$nx^^ <> f 

tzt)*>. 4B*«{C(H]OA^->A 1 +B 1 +C 1 +D 
l/O^OjlL^fiE^nxi^,, TaOB^iCfc 
HXte. a^-T-2)4-3CDBm*-*fi<»:LX. [^-£D[H1 

db/i^->*^t)ig^nxi.^. -r^t)*.. 4wmmz 
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QSifV^->A2 +B 2 +C 2 +D 2#»t>iil,»j£S 
[0 0 7 1 ] fcii, T&Ommv 97iSP 1 6 KJBjSS 

»j££nsi!Dia/'<3'-^>tra«»;:. m-©[Ha/^-> 

Al, fg— CDBDifi/t^ — >B 1, !BH©EW^->C 

ist>*mEg©iaifi/^->D i ^a^-r-s^tfcpitiT 

[0 0 7 2] H4tt» **W©Sg40Dm6JBSB»r«4S 
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